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ABSTRACT 

Objective: Acute appendicitis is a common surgical emergency. But often arriving at correct diagnosis is 
challenging. CT scan has reduced the rates of negative appendectomies but it has radiation risk. We compared CT 
with Alvarado score (AS) in acute appendicitis in terms of positive operative and histopathological findings with 
the aim to use CT evaluation appropriately. 

Patients and methods: We collected retrospectively data of 358 patients admitted in a single hospital over a 
period of one year. All patients had Alvarado scoring done at the time of admission. CT was performed in 293 
patients on consultant directions. CT and AS were compared in correlation with positive histopathological 
findings. 

Results: The study included 224 males (62.56%) and 134 females (37.43%). CT was 

performed in 293 patients (81.84%) patients. 320 (89.38%) patients underwent surgery while 38 (10.615) patients 
were managed conservatively. Among the operated group, 268(83.75%) patients had uncomplicated appendicitis 
while 52 (16.25%) had complicated appendicitis. Histopathology was positive for appendicitis in 285 patients 
(89.06%). 

Conclusions: An AS of 7 and above is as significant as CT scan so for these patients one can rely on AS score for 
deciding surgery. On the other hand if scores are less than 6 and there is strong suspicion of Appendicitis one should 
go ahead with CT. 
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INTRODUCTION 

With a lifetime risk of 8.6% for males and 6.7% for necessary to have guidelines to use CT properly in 
females, acute appendicitis is one of the most patients with acute appendicitis’. One of the 
common causes of acute abdominal pain requiring alternative approaches is to use Alvarado scoring for 
surgical intervention '*. Negative appendectomy the suspected cases of acute appendicitis. Studies 
rates in the range of 18- 20% were considered the have also shown how the Alvarado score (AS) can 
norm. However, in present era this is no longer be used in guiding the usage of CT in appendicitis 
acceptable because even though complication rates patients (Table 1)". 
in the setting of negative appendectomy are low, the 
complications such as incisional hernias, intestinal Table 1. The Alvarado Scoring System 
obstruction secondary to adhesions, and stump Mnemonic (MANTRELS) Value 
leakages is not a rare occurrence. Symptom 
Although acute appendicitis being a clinical 
diagnosis, the computed tomography (CT) scan has | Migration = O] 
emerged as the dominant imaging modality for |Anótetia-acetone.  ) T] 
evaluation of suspected appendicitis in adults | Nausea-vomiting 1 '| 
helping us with decreased negative appendectomies Sins à — CT et ]!!~*~S AT 
*. The rate of negative appendectomy has gone to £ — 
less than 10% *° But on the flip side the radiation TCndemess = Nght lower quadrant 
exposure with CT is a matter of concern as in most | Rebound pain _ _  — — — — 1| 
patients with appendicitis are young, hence most |_Elevation of temperature >37.3C _ _ _  1| 
susceptible to the adverse effects of radiation "°. Laboratory 
Literature available has revealed that about 25 Leukocytosis 
percent CT are not clinically warranted rather Shift to the left 1 
benefitting they do more harm’. As such it becomes Total score 10 

3461 
Received:21 /2 /2018 DOI: 10.12816/0047311 


Accepted:2 /3 /2018 


Diagnostic Procedures among Patients... 


However, in this study we compared the usage of 
Alvarado scoring and CT in correlation with positive 
histopathological findings. 


PATIENTS AND METHODS 

The study was conducted retrospectively in king 
abdulaziz medical city, Saudi Arabia, from O9July 
to22 August 2017. We collected retrospectively data 
of 358 patients admitted in a single hospital over a 
period of one year. All patients had Alvarado scoring 
done at the time of admission. CT was performed in 
293 patients the study was done after approval of 
ethical board of King Abdulaziz University and an 
informed written consent was taken from each 
participant in the study. 

The AS of each patient was scored by the 
attending surgeon at the point of admission, before 
the decision was made for CT evaluation, and it was 
recorded in the clinical chart. 

For each patient computed tomography findings, 
surgical findings, and histologic results were 
recorded. Patients with a final histology showing 


acute appendicitis were considered as Appendicitis. 
On the other hand, when a patient had undergone 
surgery with the clinical impression of acute 
appendicitis but had no features of appendicitis in 
histology was considered to be a negative 
appendectomy. 

Patients who did not undergo surgery were 
considered not to have appendicitis if they did not re- 
present within 2 weeks from initial discharge with 
acute appendicitis. Patients discharged without 
surgery were treated with antibiotics only if they 
were diagnosed with conditions that warranted 
therapy. Empirical treatment with antibiotics was not 
practiced. 

Sensitivity, specificity, positive and negative 
predictive values, and likelihood ratios were 
estimated for each of the cut off AS scores ranging 
from 2 to 10, using histology results as the gold 
standard. Scores of zero and 1 were omitted because 
there were no patients with such scores. The same 
diagnostic performance measures were calculated for 
CT scan using the same gold standard. 



























































Table 2. 
Alvara | No of Mean | Number Number of _ [Patients Number of | uncomplicate {complicated | Number of 
do patients |Ageof | Of patients who managed patients appendicitis patients with 
score patients | patients had CT conservatively | operated (avg) positive 
who findings of Histopathology 
underwent | Appendictis 
CT 
3M 12 31.67 12 9 3 9 8 1 9 
3F 6 36.6 4 3 2 4 4 0 4 
4M 14 25.3 14 10 3 11 11 0 11 
4F 15 29.7 14 11 4 11 9 2 11 
5M 27 28.4 27 19 8 19 17 2 19 
5F 12 25 9 9 0 12 10 2 12 
6M 26 32.6 26 22 1 25 23 2 23 
6F 18 31.0 13 11 2 16 15 1 13 
7M 37 25.89 37 22 8 29 25 4 28 
7F 24 29.4 22 20 2 22 18 4 20 
8M 60 27.95 41 39 1 59 53 6 56 
8F 34 28.9 26 21 1 33 21 12 18 
9M 39 26.28 26 22 1 38 36 2 31 
9F 19 28.01 16 14 1 18 11 7 16 
10M 9 27.06 0 0 1 8 3 5 8 
10F 6 40.1 6 6 0 6 4 2 6 
358 47.40 293 238 38 320 268 52 285 
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RESULTS AND ANALYSIS 


The study included 224 males (62.56%) and 134 
females (37.43%). CT was performed in 293 patients 
(81.84%) patients. 320 (89.38%) patients underwent 
surgery while 38 (10.615) patients were managed 
conservatively. Among the operated group, 
268(83.75%) patients had uncomplicated 
appendicitis while 52 (16.25%) had complicated 
appendicitis. Histopathology was positive for 
appendicitis in 285 patients (89.06%). 

Our study revealed that for Alvarado scores of 5 
or less than 5, CT was more useful as 
histopathological findings are in consistence with the 
CT findings. So for such patients if there is a strong 


clinical suspicion but Alvarado score is less, one 
should opt for CT scan. 

For patients with score in the range of 6-8, we 
noticed that both the Alvarado score as well as CT 
have similar correlation with histopathology. So for 
such patients , it is the attending doctors discretion to 
decide whether to rely on CT or Alvarado score. 

For patients with score above 8, we find that both 
are equally diagnostic, but due to CT scan issues like 
cost and radiation, we recommend Alvarado score for 
the diagnosis of acute appendicitis. 

However a comparative statistical analysis 
comparing Alvarado and CT scan revealed an 
insignificant p value for all scores together. Figure 3 
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Figure 3: comparative statistical analysis comparing Alvarado and CT scan 


DISCUSSION 
In the diagnosis of suspected acute appendicitis in 
adults, computed tomography scan has emerged as 
3 


the main imaging modality . But the issue of cost, 

potential delay and above all radiation exposure 

makes it modality to be used only for clinically 
11-15 


equivocal cases . The radiation exposure with a 

single CT abdomen pelvis is about 14 mSv of 

ionizing radiation, that amounts to risk of up to 0.2% 
16-17 


for an individual of 30 years of age 

Our data indicated that CT evaluation had value 
mainly in patients with AS of 5 and below. Patients 
with AS of 7 and are unlikely to benefit from CT 
evaluation because AS correlates well with positive 
histopathology. With the advent of diagnostic 
laparoscopy many surgeons prefer AS scores 
without further imaging evaluation. The criteria for 


surgery without further imaging evaluation have 


become more stringent in females than in males 
because the AS is known to over-predict the 
18 


probability of acute appendicitis in females 

These findings are congruent with sentiments from 
practicing surgeons, who are usually more willing to 
offer surgery without further imaging evaluation in 
males with suspected appendicitis because there are 
no gynecologic conditions to mimic their presenting 


signs and symptoms . To the best of our knowledge, 

there have only been few previous studies evaluating 

the use of the AS as a stratification tool for CT 
10,20 


evaluation in suspected appendicitis . Our study is 
also being retrospective but is the first to cover many 
indicators at the same time including operative 
findings, CT findings and a large patientsample. 
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There are several limitations of our study. First of 
all it is a retrospective study. Second we could not 
define the role of diagnostic laparoscopy in this 
setting. Lastly, the attending consultants who 
decided about the patients were more than two. 


CONCLUSION 

An AS of 7 and above is as significant as CT scan 
so for these patients one can rely on AS Score for 
deciding surgery. On the other hand if scores are less 
than 6 and there is strong suspicion of Appendicitis 
one should go ahead with CT. 
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